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4.6 DC ???????????????????? A/D ??????
????????????????



















Ibias = Ibias1 + Ibias2 (4.4)



















(Gm1   C=)2 = 0? (4.6)
????
(4.6)????Ibias ??Gm1 = Gm2 = 2C= ?????????
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??????? 200MS/s??????? 10bit??????? A/D?????????
??????????? 90nm CMOS????????????? 105mW??????
? 36 ??????? A/D?????????
? 36????????? A/D???????????????????? A/D??








































???? CL??????????  ???????









?????????? 1????????????????????? Ibias ????
????????????????? Vgs   Vth ? gm ??????
Ibias / gm(Vgs   Vth) (5.4)
??????
???? 90nmCMOS ??????????????? 1.2V ?????????
????????????? 100mV?200mV ?????????????????
Vgs   Vth ???????????(5.4)??????????????? gm ?????
??? Ibias ?????????????
5.3 ???????????????????????????S/H ???????
?????  ? 1(C1=0) ???????1.5bit/stage ?????????? A/D ??

























?????????????????? Ilim ??Ilim = 2fSRVFSCL ????????
???????????????????????Ilim ??????????  ???
????
???????????????????????????S/H???MDAC???








????????? 10bit ???????? A/D ????????1.5bit/stage?





MDAC ???????????? kT/C ???????S/H ??????????
Vs0????????? N?????? k???MDAC???? Vsk(k=1?N)???


























????MDAC???????????? kT/C??? kT=Cs1 ??????????
????????????2 ????? MDAC ????? kT/C ??? kT=Csk(k=2
?N)?????????????????MDAC?????? 2?????????
???































































R = A (5.11)
?????
?????????????????1.5bit/stage?2.5bit/stage?3.5bit/stage ?
MDAC ???????? A ?????? 2?4?8 ???????????? 2 ??
???????????????????????????????????????
????? 1/2?1/4?1/8????????????????S/H??????MDAC
??????????? S/H??????? A? 1????S/H?????MDAC?
????????????????????
5.3.2 S/H??






?? Vin0 ??? Cs0 ??????????????????????????????
????????????????????????????????????????
???????????????????????????????????????
?????????? 38(b) ??S/H ??????????????????????
? Cs0 ???????????????????????????????? (Stage1)
??? Cs1 ??? Vout0 ????????????? Ci0 ????????????
???? Co0 ???????????????? Ccomp ? Stage1 ?????????
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5 ?????????????????? A/D????????????????
? 38 S/H?? (a)??????? (b)???????
??? 1???????????????Stage1?????????????? B ??
1.5bit/stage?2.5bit/stage?3.5bit/stage??????? 2?6?14????
?????? 37???? C1?C3 ????????????
C1 = Ci0 (5.12)
C2 = Cs0 (5.13)




















??????????? (Stage(K+1))??? Cs(k+1) ??? Voutk ?????????
???? Cik ???????????????? Cok ???????????????









????????????????? Cik ???????A = 2????









C3 = Cok + Cs(k+1) + 2Ccomp (5.18)
??????
? 40(c) ??Stage8 ? MDAC ???????????????????? 40(b) ?
???????? Stage9??MDAC??????SubADC????????????
????3??????????????? 3Ccomp ???????????????




























? 42(b) ??K(K=1?3) ??????????? MDAC ???????????
?????????????? Csk ? 1/4 ???????????????????









????????????????? Cik ???????A = 4????









C3 = Cok + Cs(k+1) + 6Ccomp (5.25)
??????
? 42(c) ??Stage4 ? MDAC ???????????????????Stage5 ? 3
??????????????? 3Ccomp ???????????????















? 44 3.5bit/stage ??? MDAC(a) ??????? (b) ???????
(Stage1)(c)??????? (Stage2)
? 43??3.5bit/stage????????????????????? 3????S/H






? 44(b) ??Stage1 ? MDAC ????????????????????????
? Cs1 ? 1/8 ?????????????????????????? Stage2 ???
Cs2 ??? Vout1 ???????3.5bit/stage??????? Stage3????1????







????????????????? Cik ???????A = 8????





































???? 200MS/s???? 10bit ???????? A/D ????????????





















? 45 ???????????? (?????)











???????????????10bit?200MS/s ???????? A/D ????
90nmCMOS ???????????????? 1.8mm  1.4mm ????????
1.2V????????? 105mW?????
????? DNL??? INL??+0.89LSB/-0.75LSB?+1.45LSB/-1.44LSB???
??SNDR????????? 10MHz? 54.2dB???????????? 8.7ENOB
?????
? 1 ?????? 10bit ??????? A/D ????????????????




Technology bit arr. ENOB fSR Pdiss 1/FoM
[nm] [bit/stage] [bit] [MHz] [mW]
Thiswork 90 1.5 8.7bit 200MHz 105mW 8:0 10 11
Hernes [1] 130 1.5 8.7bit 220MHz 135mW 6:8 1011
Yoo [5] 180 4 8.4bit 150MHz 123mW 4:1 1011








10bit ???????? A/D ???????????1.5bit/stage ?????????
???????????S/H?????MDAC??????????????????
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6 4G????????? 55MW, ???? 1.2V, ??? 12BIT, ???? 100MS/S
??????? A/D???
6 4G????????? 55mW, ???? 1.2V, ???
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6.1 ????
????????????????? (4G)?? 90nmCMOS???????????
























































1 ???????????????????? 2 ??????????????? [4]?
??1????? Ts????????????????????????????? 2
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6 4G????????? 55MW, ???? 1.2V, ??? 12BIT, ???? 100MS/S
??????? A/D???
















6 4G????????? 55MW, ???? 1.2V, ??? 12BIT, ???? 100MS/S
??????? A/D???
? 48 I/Q??????????? (a)t=0(b)t=Ts/2[3]
85












???????????I?? (In-phase Signal)? Q(Quadurature Signal)?????
????????????????? A/D???? 2???????I/Q??????
?????????? I???? Q???? 2????????? A/D???????
????????????????????
? 48??I/Q???????????????? 48(a)??t=0?????????
?? Ich?? A/D???????? Qch?? A/D???????????Ich????
???????????????????S/H ??????????????????
?????????????Qch????S/H??????????????????






































































































? 49 (a) I/Q ??????????????? 2.5bit/stage ??????? A/D
??? (b) ????????
? 49(a)??I/Q??????????????? 2.5bit/stage??????? A/D
?????????????I?? (Ich)?? Q?? (Qch)?? 2?? A/D?????
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Ich? Qch??? 1???????????????????? [5]?????1???
???????? 2?? A/D????????????????????Ich? Qch?
2?? A/D??????????????????????????????????
?????????????????????????????????? [2]?
? 49(b)?????????????????????????MDAC? 2?? 2.5bit
?? A/D ????????????????MDAC ??????1 ????????
Ich???????? (SC I) ? Qch???????? (SC Q)??????????




??????????????????? Vref (Vref = Vmax   Vmin) ??????







???????????????????? 2 ??????????? [7] ?????
???
? 49(a)???????????????????????????????????





? 50??Ich? A/D????????????Qch? A/D???????????
??????MDAC???????Ich? Qch? 2?? A/D???? 1??????
??????????????? SW I????? SW Q?????????
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??????? A/D ?????????????????????????? S/N
????????S/N?????? 1??????????????? (SamplingSW)





6 4G????????? 55MW, ???? 1.2V, ??? 12BIT, ???? 100MS/S
??????? A/D???
????????????????????????????????????????































































?????? M7 ??????????? N1 ??????????????? M8
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? 51 S/H ????? MDAC ??????????????? (a) ??????
(b)??????????
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6 4G????????? 55MW, ???? 1.2V, ??? 12BIT, ???? 100MS/S
??????? A/D???
? 52 ?????????????????????????? (a)???????
??? (b)??????? (?????? +??????????)
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?? t=0 ??????? Vmax ??????? C0 ????????????????
????? Vmin ????? C1 ?????????????????????????
53??????????????????????????????????????
????????????????????????????????????????
t = Thold ????? A/D????????? 5ns???Ich/Qch??????????
??????????????????????????????Thold=4.6ns?????


































































? 55????????? 2MHz?? SNR? SNDR?????????SNR???
??? 20MS/s?? 67.8dB?100MS/s?? 66.7dB????130MS/s?? 65dB???
????SNDR ??100MS/s?? 59.7 dB ????????????? (ENOB)??
? 9.63bit?????. ENOB?????? 100MS/s?? 9.6bit??????????
???? 100MS/s??????????????????????????????
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? 56 ???? 100MS/s?????????? SNR?SNDR
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Ich signal Qch signal
49.1 dB
C 2006 IEEE
? 57 Ich?????? Qch???????? (???? 100MS/s)























? 58 FFT?? (100MS/s???)
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6 4G????????? 55MW, ???? 1.2V, ??? 12BIT, ???? 100MS/S
??????? A/D???
? 2 ????? 12bitA/D????????
Pdiss Vdd fSR SNR FoM1 FoM2
This work 55 mW 1.2 V 100 MHz 66.7 dB 0.69 0.83
Andersen [1] 97 mW 1.8 V 110 MHz 67.1 dB 0.65 1.2
Zjajo [14] 100 mW 1.8 V 80 MHz 66.3 dB 1.5 2.7
Loloee [15] 259 mW 3 V 80 MHz 65 dB 1.8 5.4









? I?????????????????????2??? FoM?FoM1? FoM2[16]?










? I????????? A/D???? FoM1???????????????????
????????????????????????????????????? FoM2
????????????????????????
? 58 ?????? 100MS/s???????? 2MHz ?? FFT ??????
SFDR(Spurious-Free Dynamic Range)=69.9 dB?????




6 4G????????? 55MW, ???? 1.2V, ??? 12BIT, ???? 100MS/S
??????? A/D???
???????????????????????????2????????????


















?? 1.7 mm  3.4 mm (2ch)
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6 4G????????? 55MW, ???? 1.2V, ??? 12BIT, ???? 100MS/S
??????? A/D???
6.8 ???
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??????WLAN/WiMAX??????? 12bit????? 40MS/s? A/D??
????????????????????????????







































FeedForward)????????????? [4]????? CMFF??? CMFB???
?????? [3]??????????????????? [4][6]??????????
????????????????????????????????????????











???????? [7]??????? A/D????????? S/H???11?????



























































? 60 (a)I/Q ????????????? 1.5bit/stage ??????? A/D ??
? (b)??????
????????2bit ????????? A/D ??? (2bit Flash) ????????
???
? 60(b)?????????????????????Ich?/Qch?? 2?? 1.5bit
????????? A/D ??? (1.5bit Flash) ????? ch ??????? 1 ?
? MDAC ????1.5bit ?? A/D ???? A/D ????????????????
MDAC?? ch???????????????????
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? +Vref/ Vref/Vcom ? 3 ?????????1.5bit ?? A/D ??????????
?????? 3????????????? 1???????????????????
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???I/Q????????????????Phase1?????????? Si ? O?
?????? Sq ? On?????? On/O????Qch?????????????
???????????????????????????????Qch???????
???????????????Phase2?????????? Si ?On????? Sq ?
O???????? Ich?????????????Phase1? Phase2???????
??????????????????? O???????????????????
? 61???????????1 ??? 2 ???????????????????









???????????????????????????? 1d ??? 2d ?????
?? 1 ??? 2 ???????????? O?????????????????
???????????????????????????
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? Ich? A/D???? Qch? A/D???? 2????????
? 62 ??Ich/Qch ???????????????????????????? 61
? Phase1?????1 ???????????? PMOS??????M1i ?M2i ?
On??Ich????????????????????? C1????????????





























































? 64 S/H ?????????????????? (a) ???????????
(b)Phase1? Phase2
? 63????????????? CMFB???????????? (CMD)????




7 0.9V?????????? 12BIT?40MS/S??????? A/D???
????????M9???????????? 1?? CMFB???????????









???????????ro[tri] ??????????M9??????gm[sat] ? ro[sat] ?
















































































































































90nmCMOS ???????????? 12bit????? 40MS/s ????????
A/D????????????????? 68????????????????????
???????????????? Ich/Qch? 2?? A/D????????2.3 mm 
3.7 mm????????? 0.9V????
? 69?????? 40MS/s???????????? SNR??? SNDR?????
??????????? 500KHz?????SNR? 62.7dB?SNDR? 59.3dB????
?????? (ENOB) ? 9.6bit ????????????? DC ?????????
???????? SNDR????-1.4dB???????????????? ENOB?
9.3bit????
? 70 ?????? 40MS/s???????? 5MHz ?? FFT ??????????
SFDR? 68.9dB?????
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? 69 ???? 40MS/s???????????? SNR?SNDR
68.9dB
? 70 ???? 40MS/s?? FFT??????
119
7 0.9V?????????? 12BIT?40MS/S??????? A/D???














?????? 4????????????A/D??? 1???? 17.3mW?????
??????WLAN/WiMAX??????????????????????
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7 0.9V?????????? 12BIT?40MS/S??????? A/D???
? 4 ????
Technology 90-nm 1-P 7-M CMOS
Supply Voltage 0.9 V
Power 17.3 mW/channel
Resolution 12 bit
Sampling Rate 40 MSPS








Area 2.3 mm  3.7 mm (2ch)
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? 75 ?????????? A/D?????????
? 75???????????? A/D??????????????????????
???? (T/H)????????? (Reference)?????? (preamp)???????
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?????????????????? DC????????  = 0:1LSB ?????
?????????? [8]?
????? D/A ??? (CS-DAC) ????????????? DC ???????
























































































8 ???? 1V????? 3GS/S 5BIT??????????? A/D???
? 77??????????????????????? Tr1?Tr4??2??????

























?????????? 3??????? 10dB????????????????? 3dB
?????????????? DC????????????????0.1LSB????
????
? 78(a)?????2??????? Pre1 (???? Pre3)????????????
? Comp1 (???? Comp3)????? Voff1 (???? Voff3)??????????
??????? 4??????? Pre2????????? Comp2????? Voff2 ?
???????????????? 78(b) ?????????I1 ? I3 ???????
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8 ???? 1V????? 3GS/S 5BIT??????????? A/D???













Sw3 ?????????????????????????????? (Sequencer) ?
??????????????????































































? 79 ???? DC???????????
???????? DC??????????????????????
???Sw1?????Sw2?Sw3????????CS-DAC2???????????
?????????????????? DC ???????? 2 ???????? DC





8 ???? 1V????? 3GS/S 5BIT??????????? A/D???

















8 ???? 1V????? 3GS/S 5BIT??????????? A/D???
8.5 ????
? 80 ?????
? 80 ???????????? A/D ?????????????65nmCMOS ??





????????5bit ? A/D ?????? 4ENOB ???????????????
?????? DC ???????????????????????????????
??? (Eective Resolution Bandwidth:ERBW)?????????????????
?????????????????????? A/D????????????????
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? 82 ???? 3GS/s????????? 1399MHz?? FFT??????
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8 ???? 1V????? 3GS/S 5BIT??????????? A/D???














8 ???? 1V????? 3GS/S 5BIT??????????? A/D???
? 5 A/D??????
Technology 65-nm 1-P 8-M CMOS
Supply Voltage 1 V
Full Scale 0.5 Vp p (di.)
Power 36.2 mW
Sampling Rate 3 GS/s
Resolution 5 bit
SFDR 43.1 dB @ 200 MHz input
39.6 dB @ 1496 MHz input
SNDR 29.9 dB @ 200 MHz input
27.8 dB @ 1496 MHz input
FoM 470 fJ/conv @ 200 MHz input
600 fJ/conv @ 1496 MHz input
DNL +0.36/-0.35 LSB @ after calib.
INL +0.41/-0.40 LSB @ after calib.




2ENOB@Nyquist Min(2  ERBW; fs) :
(8.1)
???????




8 ???? 1V????? 3GS/S 5BIT??????????? A/D???
? 6 3GS/s?????????? A/D??????
Deguchi [11] Nakajima [5] Alpman [12]
(JSSC'08) (JSSC'10) (ISSCC'09)
???? (GS/s) 3.5 2.7 2.5
???? (V) 0.9 1.0 1.1
ENOB (bit) 4.9 5.3 5.4
DNL (LSB) +0.50/-0.48 0.50 0.5
INL (LSB) +0.96/-0.39 0.73 0.8
ERBW (MHz) 1650 1350 1250
Power (mV) 98 50(25) 50
FoM (pJ/conv) 0.95 0.47(0.25) 0.48
???? Averaging Calibration Calibration
???? (nm) 90 65 45
Park [13] Lin [14] Kijima [15] This work
(CICC'06) (CICC'07) (CICC'09)
3.5 3.2(4.2) 3 3
1.8(1.4) 1.2 1.2 1.0
3.6@1GHz 4.4(4.2) 5.3@500MHz 4.3
+0.93/-0.83 0.60 0.2 +0.36/-0.35
+0.88/-0.89 0.65 0.2 +0.41/-0.40
- 1650(1750) 500 1500
227 180 90 36.2
9.4@1GHz 2.51(2.80) 2.3 0.60
Calibration Averaging Calibration Calibration
90 130 90 65
140












[1] T. Mitomo, Y. Tsutsumi, H. Hoshino, M. Hosoya, T. Wang, Y. Tsubouchi,
R. Tachibana, A. Sai, Y. Kobayashi, D. Kurose, T. Ito, K. Ban, T. Tandai,
and T. Tomizawa, \A 2Gb/s-Throughput CMOS Transceiver Chipset with In-
Package Antenna for 60GHz Short-Range Wireless Communication," in ISSCC
Dig. Tech. Papers, pp. 266{267, Feb. 2012.
[2] K. Okada, K. Kondou, M. Miyahara, M. Shinagawa, H. Asada, R. Minami,
T. Yamaguchi, A. Musa, Y. Tsukui, Y. Asakura, S. Tamonoki, H. Yamagishi,
Y. Hino, T. Sato, H. Sakaguchi, N. Shimasaki, T. Ito, Y. Takeuchi, N. Li, Q. Bu,
R. Murakami, K. Bunsen, K. Matsushita, M. Noda, and A. Matsuzawa, \A
Full 4-Channel 6.3Gb/s 60GHz Direct-Conversion Transceiver with Low-Power
Analog and Digital Baseband Circuitry," in Proc. of ISSCC Dig. Tech. Papers,
pp. 218{219, Feb. 2012.
[3] T. Tsukizawa, N. Shirakata, T. Morita, K. Tanaka, J. Sato, Y. Morishita,
M. Kanemaru, R. Kitamura, T. Shima, T. Nakatani, K. Miyanaga, T. Urushi-
hara, H. Yoshikawa, T. Sakamoto, H. Motozuka, Y. Shirakawa, N. Yosoku, A. Ya-
mamoto, R. Shiozaki, and N. Saito, \A fully integrated 60GHz CMOS transceiver
chipset based on WiGig/IEEE802.11ad with built-in self calibration for mobile
applications," in Proc. of ISSCC Dig. Tech. Papers, pp. 230{231, Feb. 2013.
[4] D. A. Sobel and R. W. Brodersen, \A 1Gbps Mixed-Signal Analog Front End
for a 60GHz Wireless Receiver," in VLSI Circuits Symp. Dig. Tech. Papers, pp.
156{157, Jun. 2008.
[5] Y. Nakajima, A. Sakaguchi, T. Ohkido, N. Kato, T. Matsumoto, and M. Yot-
suyanagi, \A Background Self-Calibrated 6b 2.7GS/s ADC With Cascade-
Calibrated Folding-Interpolating Architecture," IEEE J. of Solid-State Circuits,
pp. 707{718, Apr. 2010.
[6] M. Choi and A. A. Abidi, \A 6-b 1.3-Gsample/s A/D Converter in 0.35-m
CMOS," IEEE J. of Solid-State Circuits, vol. 36, pp. 1847{1858, Dec. 2001.
[7] K. Ohhata, K. Uchino, Y. Shimizu, K. Oyama, and K. Yamashita, \Design of a
770-mhz, 70-mw, 8-bit subranging adc using reference voltage precharging archi-
tecture," IEEE J. of Solid-State Circuits, pp. 2881{2890, Nov. 2009.
[8] K. Uyttenhove and M. S. J. Steyaert, \A 1.8-V 6-Bit 1.3 GHz Flash ADC in
0.25-m CMOS," IEEE J. of Solid-State Circuits, pp. 1115{1122, Jul. 2003.
[9] Y. Akazawa, A. Iwata, T. Wakimoto, T. Kamato, H. Nakamura, and H. Ikawa, \A
400MSPS 8b Flash AD Conversion LSI," in Proc. of ISSCC Dig. Tech. Papers,
pp. 98{99, Feb. 1987.
[10] S. Park, Y. Palaskas, and M. P. Flynn, \A 4-GS/s 4-bit Flash ADC in 0.18-m
CMOS," IEEE J. of Solid-State Circuits, pp. 1865{1872, Sep. 2007.
[11] K. Deguchi, N. Suwa, M. Ito, T. Kumamoto, and T. Miki, \A 6-bit 3.5-GS/s
0.9-V 98-mW Flash ADC in 90-nm CMOS," IEEE J. of Solid-State Circuits,
vol. 43, pp. 2303{2310, Oct. 2008.
[12] E. Alpman, H. Lakdawala, L. R. Carley, and K. Soumyanath, \A 1.1V 50mW
2.5GS/s 7b Time-Interleaved C-2C SAR ADC in 45nm LP Digital CMOS," in
Proc. of ISSCC Dig. Tech. Papers, pp. 76{77, Feb. 2009.
[13] S. Park, Y. Palaskas, A. Ravi, R. E. Bishop, and M. P. Flynn, \A 3.5-GS/s 5-b
Flash ADC in 90 nm CMOS," in Proc. IEEE Custom Integrated Circuits Conf.,
pp. 489{492, Sep. 2006.
[14] Y.-Z. Lin, Y.-T. Liu, and S.-J. Chang, \A 5-bit 4.2-GS/s Flash ADC in 0.13-
m CMOS," in Proc. IEEE Custom Integrated Circuits Conf., pp. 213{216, Sep.
2007.
[15] M. Kijima, K. Ito, K. Kamei, and S. Tsukamoto, \A 6b 3GS/s Flash ADC with







































































































[1] J. Deguchi, D. Miyashita, Y. Ogasawara, G. Takemura, M. Iwanaga, K. Sami,
R. Ito, J. Wadatsumi, Y. Tsuda, S. Oda, S. Kawaguchi, N. Itoh, and
M. Hamada, \A Fully Integrated 2  1 Dual-Band Direct-Conversion Mobile
WiMAX Transceiver With Dual-Mode Fractional Divider and Noise-Shaping
Transimpedance Amplier in 65 nm CMOS," IEEE J. of Solid-State Circuits,
pp. 2774{2784, Dec. 2010.
[2] T. Mitomo, Y. Tsutsumi, H. Hoshino, M. Hosoya, T. Wang, Y. Tsubouchi,
R. Tachibana, A. Sai, Y. Kobayashi, D. Kurose, T. Ito, K. Ban, T. Tandai, and
T. Tomizawa, \A 2Gb/s-Throughput CMOS Transceiver Chipset with In-Package
Antenna for 60GHz Short-Range Wireless Communication," in ISSCC Dig. Tech.
Papers, pp. 266{267, Feb. 2012.
[3] D. Miyashita, K. Agawa, H. Kajihara, K. Sami, M. Iwanaga, Y. Ogasawara,
T. Ito, D. Kurose, N. Koide, T. Hashimoto, H. Sakurai, T. Yamaji, T. Kurihara,
K. Sato, I. Seto, H. Yoshida, R. Fujimoto, and Y. Unekawa, \A -70dBm-Sensitivity
522Mbps 0.19nJ/bit-TX 0.43nJ/bit-RX Transceiver for TransferJet(TM) SoC in




??T. Ito, T. Yamaji, D. Kurose, T. Itakura, "Capacitance Mismatch Evaluation for
Low-power Pipeline ADC Design", IEICE Electronics Express, vol.1, No.3, pp.63-68,
May, 2004.????)
??T. Ito, D. Kurose, T. Ueno, T. Yamaji, T. Itakura, "Low-Power Design of 10-bit
80-MSPS Pipeline ADCs", IEICE Trans. Fund., vol.E89-A, No.7, pp.2003-2008, Jul.
2006.????)
??T. Ito, T. Ueno, D. Kurose, T. Yamaji, T. Itakura, "A 10-bit, 200-MSPS, 105-
mW pipeline A-to-D converter", IEICE Electronics Express, vol.2, No.15, pp.429-433,
Aug, 2005.?????
??T. Ito, D. Kurose, T. Ueno, T. Yamaji, T. Itakura, "55-mW 1.2-V 12-bit 100-
MSPS Pipeline ADCs for Wireless Receivers", IEICE Trans. Elec., vol.E91-C, No.6,
pp.887-893, Jun. 2008.?????
??T. Ito, T. Itakura, "A 0.9-V 12-bit 40-MSPS Pipeline ADC for Wireless Receivers",
IEICE Trans. Fund., vol.E93-A, No.2, pp.395-401, Feb. 2010.?????
?????
??D. Kurose, T. Ito, T. Ueno, T. Yamaji, T. Itakura, "55-mW 200-MSPS 10-bit
Pipeline ADCs for Wireless Receivers", IEEE J. Solid-State Circuits, vol.41, No.7,
pp. 1589-1595, Jul. 2006.???????
??T. Ueno, T. Ito, D. Kurose, T. Yamaji, T. Itakura, "A 1.2 V, 24 mW/ch, 10 bit,
80 MSample/s Pipelined A/D Converters", IEICE Trans. Fund., vol.E91-A, No.2,
pp.454-460, Feb. 2008.???????
??T. Mitomo, Y. Tsutsumi, H. Hoshino, M. Hosoya, T. Wang, Y. Tsubouhi, R.
Tahibana, A. Sai, Y. Kobayashi, D. Kurose, T. Ito, K. Ban, T. Tandai, and T.
Tomizawa, "A 2-Gb/s Throughput CMOS Transceiver Chipset With In-Package An-
tenna for 60-GHz Short-Range Wireless Communication", IEEE J. of Solid-State
Ciruits, pp.3160-3171, Dec. 2012.?????
???????
????
??T. Ito, D. Kurose, T. Ueno, T. Yamaji, T. Itakura, "Low-Power Design of 10-bit
80-MSPS Pipeline ADCs", in Proc. IEEJ Analog VLSI Workshop, Oct. 2004, pp.
167-171.?????
??T. Ito, D. Kurose, T. Ueno, T. Yamaji, T. Itakura, "55-mW 1.2-V 12-bit 100-
MSPS Pipeline ADCs for Wireless Receivers", in Proc. European Solid-State Circuits
Conf., pp. 540-543, Sep. 2006.?????
??T. Ito, T. Itakura, "A 3-GS/s 5-bit 36-mW Flash ADC in 65-nm CMOS", in
Proc. IEEE Asian Solid-State Circuits Conf., Nov. 2010.?????
?????
??D. Kurose, T. Ito, T. Ueno, T. Yamaji, T. Itakura, "55-mW 200-MSPS 10-bit
pipeline ADCs for wireless receivers", in Proc. European Solid-State Circuits Conf.,
pp. 527-530, Sep. 2005.???????
??T. Ueno, T. Ito, D. Kurose, T. Yamaji, T. Itakura, "A 1.2 V, 24 mW/ch, 10
bit, 80 MSample/s Pipelined A/D Converters", in Proc. of CICC, pp. 501-504, Sep.
2006. ???????
??T. Mitomo, Y. Tsutsumi, H. Hoshino, M. Hosoya, T. Wang, Y. Tsubouhi, R.
Tahibana, A. Sai, Y. Kobayashi, D. Kurose, T. Ito, K. Ban, T. Tandai, and T.
Tomizawa, "A 2Gb/s-Throughput CMOS Transeiver Chipset with In-Pakage Antenna
for 60GHz Short-Range Wireless Communiation," in ISSCC Dig. Tech. Papers, pp.
266-267, Feb. 2012.?????
?)D. Miyashita, K. Agawa, H. Kajihara, K. Sami, M. Iwanaga, Y. Ogasawara, T. Ito,
D. Kurose, N. Koide, T. Hashimoto, H. Sakurai, T. Yamaji, T. Kurihara, K. Sato,
I. Seto, H. Yoshida, R. Fujimoto, and Y. Unekawa, "A -70dBm-Sensitivity 522Mbps
0.19nJ/bit-TX 0.43nJ/bit-RX Transeiver for TransferJet(TM) SoC in 65nm CMOS,"




?????????? A-1-16, 2003? 9??????
?????? , ???? , ???? , ???? , ????, "?? A/D????????
??????????", ???????????? 2005? 6??????
??????????????????????????, "????? A/D?????
?????", ???????????????? 2006? 12??????
???????????, "A 3-GS/s 5-Bit 36-mW Flash ADC in 65-nm CMOS", ??
??????????????? RF??? 2010? 10??????
?????
??????????????????????????, "??????????????
???????? AD ??????", ???????? ??????????? 2005
? 7?
???????????????????????????????, "200MSPS???
?? AD/DA??????", ???????? ??????????? 2005? 11?
???????????????????????????????, "200MSPS???















???Comparing circuit and parallel analog-to-digital converter??US8390498
???Analog-to-digital converter ?US8390499
???Calibration method, A/D converter, and radio device ?US7940200
???A/D conversion apparatus, A/D conversion method, and communication appa-
ratus ?US8040271
???Sample/hold circuit, and analog-to-digital converter ?US7868797
???A/D converting apparatus ?US7884749
???Dierential amplifying circuit ?US7414472
???Dierential amplifying circuit ?US7532069
??
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????
????????????????????????????????????? 9?
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????????
?????????????????? 2????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????? 1??????????????????????????????????
?????????????????????????????????????
???????????????????????????????????????
??????
??????????????????????????? 2013? 9???????
